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A B S T R A C T
Background: Spinal epidural cavernous angioma was reported about 4% of all spinal epidural tumors, mostly
generating as a primary lesion in the vertebral bone. Spinal epidural hematoma (SEDH) due to angioma without
primary origin was very rare, which reported in the English literatures was only 10 cases including our case. The
main symptoms were numbness and pains and motor weakness owing to the acute compression signs of cord and
roots. Emergency surgical treatment was required for the good surgical results.
We present a rare case of cervical acute epidural hematoma due to ruptured venous angioma.
Case presentation: A 78-year-old man, who suﬀered from sudden severe right suboccipitalgia., and sent to our
hospital. He also noticed progressive numbness and motor weakness over his bilateral upper and lower ex-
tremities after the onset. Cervical CT and MRI showed acute intracanal hematoma over the right side of the
cervical spine at C2 to C6. Emergency operation was performed 13 h after the onset. His sensory and motor
symptoms were disappeared quickly after the operation. Pathological examination revealed spinal epidural
hematoma due to venous angioma.
Conclusion: This case presented with acute progressive deterioration of paresis and sensory disturbance, and
required emergency operation. Early diagnosis and emergency surgical treatment are essential for the therapy of
acute spinal epidural hematoma due to venous angioma.
1. Introduction
Spinal epidural hematoma due to the vascular lesion is a rare dis-
ease that is mainly found in the thoracic spine and presents slow growth
[1–3]. Spinal epidural cavernous angioma was reported about 4% of
spinal epidural tumors, mostly generating as a primary lesion in the
vertebral bone [4]. However, reported cases of acute epidural hema-
toma due to primary epidural angioma were very rare.Epidural an-
gioma usually shows slowly progressive symptoms along with the
growth of the lesion, and it has been reported to have a good surgical
outcome. Upon reviewing the reported cases of acute epidural hema-
toma due to angioma [2,5–12], only 50% of the cases showed full re-
covery from the neurological deﬁcits. We discuss the factors associated
with good surgical results of spinal acute epidural hematoma due to
angioma.
1.1. Case presentation
A 78-year-old man had been treated with anti-platelet drug for
cerebral infarction since 62 years of age. He also took drugs for hy-
pertension and diabetes mellitus. He suddenly suﬀered from severe
right suboccipitalgia. He was taken to our hospital by ambulance. CT
scan at emergency room revealed no intracranial hemorrhage.
Neurological examination at emergency room revealed no clear neu-
rological deﬁcit except for the severe pain at cervical and occipital
portion. He was treated with infusion and anti-inﬂammatory drug. He
noticed numbness over his right upper extremity 6 h after the onset,
and his numbness was gradually deteriorated with paresis and pain
over his right upper extremity 8 h after the onset. Cervical MRI was
performed, and indicated acute epidural hematoma over the right side
of the cervical spine at C2 to C6. Emergency operation was performed
13 h after the onset.
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1.2. Hematological data
Hematological examination was performed 9 h after the onset. All
the hematological datum, bleeding time, coagulation datum was ob-
tained 11 h after the onset, which revealed within normal limits.
1.3. Preoperative neurological ﬁndings
His clinical symptoms had been deteriorating. He presented bi-
lateral paraplegia (MMT: 1/5) and severe paresis over the right upper
paresis (MMT 1/5), and moderate paresis over the left upper extremity
(MMT 3/5). As for sensory function, severe numbness over the right
upper extremity, and moderate numbness over the bilateral lower ex-
tremities and left upper extremity. Deep tendon reﬂex were severe
hypo-active over the right upper extremity and bilateral lower ex-
tremities. He reported urinary disturbance. The severity of compressed
region at cervicothoracic junction evaluated using the Japan
Orthopedic Association (JOA) scoring system was 4/17.
1.4. Radiological ﬁndings
Cervical CT showed a relatively high-density mass at C2 to C6 (Fig. 1).
Cervical MRI indicated thick epidural hematoma over the right dorsal side
at the C2–C6 level, which compressed the cervical cord and roots (Fig. 2).
Fig. 1. CT showed an isodensity epidural mass over the
right dorsal side that compressed the dural sac.
Fig. 2. MRI T1-weighted images (Left) and T2-
weighted images (Right) indicated acute epidural
hematoma with isointensity on T1-weighted
image, and iso-/relatively high intensity on T2-
weighted image.
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1.5. Operation
Right hemilaminectomy from the C2 to C6 level was performed.
Thick epidural hematoma and epidural vascular lesion were dissected
from the cranial side, and totally removed as an en bloc lesion. Because
of the fragile epidural vascular lesion, a careful coagulation technique
was required for excision of the hematoma and vascular lesion.
Operation was completed 16 h after the onset.
1.6. Pathological ﬁndings (Fig. 3A,B)
Small hematoma, sized 6.6 × 4.3 mm, was encapsulated with thin
ﬁbrous connective tissue and was composed of multiple dilated vessels
with rupture. Because elastica van Gieson stain revealed the vessel
walls had thin smooth muscle tissue, the lesion was diagnosed as he-
matoma due to ruptured venous (cavernous) hemangioma. The hema-
toma lacked ﬁbrotic thickening of the capsule and surrounding tissue.
No hemosiderin deposition showing persistent hemorrhage was also
found. These ﬁndings showed this lesion was fresh and probably rup-
tured within 24 h. Easy and fair operation was due to thin capsule and
no adhesion. Thus the operation was performed quickly after onset of
hemorrhage in the venous hemangioma.
1.7. Postoperative course
The right hemiparesis completely disappeared within one day after
the operation. Recovery from the sensory disturbance also occurred
within one week. Post-operative JOA score was improved 17/17. Post-
operative radiological studies revealed complete removal of hematoma
and no deformity of vertebral bones around the surgical area (Fig. 4).
2. Discussion
Our case presented with acute deterioration of paresis and sensory
disturbance due to epidural hematoma, which was caused by ruptured
epidural angioma. We examined the patient soon after the appearance
of new neurological symptoms, which lead to the correct diagnosis and
quick treatment. Excellent results closely related with these speedy
diagnosis and operation.
Generally, epidural angioma presents with slow growth, so the
gradual appearance of symptoms is synchronized with the mass eﬀect
[1,2]. It is frequently generated on the dorsal side (93%) at the thoracic
level (80%) [1,2]. Sudden deterioration is rare. About 5% of angioma
cases present with acute subdural hematoma [1]. The patient in the
present case suﬀered from sudden cervical pain and progressive right
hemiparesis, which deteriorated within 8 h after the onset.
Concerning about the radiological examination, MRI was useful.
Dural tail sign and rim of low signal intensity are reported for the MRI
ﬁndings of angioma. Generally, radiological ﬁndings of angioma show
Fig. 3. A Multiple venous vessels with marked dilatation were ruptured.
B. Vascular lesion consisted of smooth muscle tissue, stained by elastica van Gieson.
Fig. 4. Left: Three demensional reconstructed image of
cervical bone CT.
Middle: MRI sagittal view on T2weighted image.
Right: MRI axial views on T2weighted images.
Post-operative CT showed hemilaminectomy over the right
side from C2 to C7 (left). Post-operative MRI demonstrated
total removal of epidural hematoma and good decompres-
sion over the surgical area(middle and right).
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various changes depending on the bleeding sequences [13]. Lee cate-
gorized the MRI image of epidural angioma into four types: type A for a
cyst-like mass with T1 hyperintensity, type B for a cyst-like mass with
isointensity mass, type C for a solid hypervascular mass, and type D for
an epidural hematoma. Based on this categorization by Lee, our case
was type D, which is diﬃcult to detect the angioma under acute
bleeding state, because of the compression by the hematoma. MRI ex-
amination with enhanced medium was eﬀective for the detection of
spinal angioma, because the contrast medium enhances the vascular
lesion. However, we should examine the patients promptly under carful
neurological check in case of acute spinal EDH [13].
Neurological symptoms gradually progress along with the growth of
the angioma, which compresses the cord and roots. Surgical outcomes
of slowly progressing angiomas are better than those with acute dete-
rioration of their symptoms [1]. About 60% of angioma cases with
acute deterioration were reported to result in a poor prognosis [1]. As
for the surgical treatment of spinal epidural angioma in acute stage, a
gentle coagulation and dissection technique under a microscope is re-
commended to control the intraoperative bleeding.
For the safety during the spinal surgery and improving the surgical
result, the neurophysiological monitoring is useful. It can help for the
early detection of neurological deﬁcits of spinal cord, cauda equine, and
nerve root caused by the surgical procedures. Not only high risk spinal
surgery, but also other low risk spinal operations, all spinal surgical
procedures are recommended to perform under the appropriate neu-
rophysiological monitorings [14,15]. We could not use the neurophy-
siological monitoring in this case, because of such emergency situation
at midnight. However, we should make eﬀort to establish the standard
intraoperative monitoring system for the all spinal surgery including
the emergency operation.
In our case, the patient took Propidogrel as a therapy of cerebral
infarction. It usually takes about three to ﬁve days to recover normal
platelet function following propidogrel withdrawal [16]; thus, surgeons
have sometimes faced the problem of a lack of control of prolonged and
diﬀuse bleeding from muscle and bone during emergency operations
[17]. In our case, the patient took an anti-platelet drug; however, his
preoperative bleeding time and coagulation function were within
normal limits. We successfully performed en bloc resection of the epi-
dural angioma and the hematoma.
Table 1 summarizes the reported cases of acute epidural hematoma
due to ruptured epidural angioma [2,5–12]. We selected the10 cases of
acute epidural hematoma due to epidural angioma conﬁrmed by pa-
thological examination and for which the details of the pre- and post-
operative clinical course are described. Patient age ranged from nine
years old to 78 years old (mean, 51 years old). There were six males and
four females. Five patients showed sudden severe neurological symp-
toms, and ﬁve patients presented with acute deterioration of their
symptoms. All patients underwent surgical treatment. The numbers of
lesions located at cervical, cervico-thoracic, thoracic and thoraco-
lumbar regions were 5, 1, 3 and 1, respectively. The level of the lesion
ranged from one to four vertebral levels (mean, 1.7 levels). The dura-
tion from onset to the operation ranged from thirteen hours to ﬁve days
(mean, 2 days). As for the operation, all patients underwent prompt
operation after consultation with a spinal surgeon. The surgical out-
come of acute epidural hematoma due to angioma was not good.
Table 1 indicates that cases with excellent, good, fair and poor out-
comes numbered ﬁve, two, two and one, respectively. Fifty percent of
the patients suﬀered from postoperative sequelae. It is diﬃcult to pre-
dict a poor prognosis; however, the sudden appearance of motor
symptoms, duration of onset to surgery and mass eﬀect of the lesion are
important factors for postoperative results. Sixty percent (three out of
ﬁve) of the patients who underwent operation over 24 h after the onset
showed sequelae. Fifty-seven percent of the patients (four out of seven)
whose MRI showed a lesion at over 2 vertebral levels had a post-
operative neurological deﬁcit. Moreover, 80% (four out of ﬁve) of the
patients with sudden sensory-motor symptoms also presented with
postoperative squeal.
Concerning about the treatment, surgical treatment is re-
commended as soon as possible. Operation within 24 h after the onset
helps to prevent postoperative sequelae [18,19]. Some cases of natu-
rally improved acute epidural hematoma have been reported [20];
however, recurrence was reported in the case of epidural hematoma
due to ruptured epidural angioma [3]. Because it is diﬃcult to make a
diagnosis of epidural vascular lesion with thick acute epidural hema-
toma, we concluded that surgical treatment and pathological ex-
amination should be performed quickly for good recovery from neu-
rological deﬁcits.
3. Conclusions
Because of the rebleeding from the vascular lesions such as an-
gioma, surgical treatment should be performed as soon as possible for
the good prognosis of acute epidural hematoma.
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